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WHEEL SET GUIDANCE ASSEMBLY 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to a wheel set guidance assembly for suspending a 
wheel set bearing of a wheel set to a bogie frame. The invention further relates to a bogie, in 
particularly to a train bogie, comprising such a wheel set guidance assembly and a method for 
providing a bogie with optimal wheel set guidance. 

2. Description of the Related Art 

[0002] DE 41 4 1 463 describes a wheel set guidance assembly for a train bogie in which a 
coil spring is arranged on top of the wheel set bearing for carrying the bogie frame and in 
which the wheel set bearing is further attached to the bogie frame by a rigid steering arm 
longitudinally extending from the wheel set bearing to a console rigidly mounted on the bogie 
frame. Metal-rubber elements are arranged between the steering arm and the bogie frame 
guidance console. For the purposes of this specification, the longimdinal, lateral and vertical 
directions are references to the respective directions relative to the bogie. 

[0003] DE 43 1 5 568 describes a wheel set guidance assembly consisting of two coil 
springs for the vertical suspension and guidance and rubber elements engaging a guidance pin 
to take over both longitudinal and lateral guidance of the wheel-set. 

[0004] One problem of the known wheel set guidance assemblies is that they are not easily 
adaptable to specific rail networks and that an optimum guidance of the wheel set often 
cannot be achieved. This problem occurs in particular in bogies that have to run in different 
networks with a specific portion of highly demanding tracks having, for example, narrow 
curves. A guidance assembly that is not optimised can cause undesirable wear of the wheels, 
noise, passenger discomfort because of undesired movements of the car body, and more 
importantly a risk of derailment 

[0005] A further problem of the prior art wheel guidance assemblies is that the rail tracking 
forces that occur during driving, in particular on curved tracks, are for a large part carried by 
the longitudinal beams of the bogie frame. These beams keep the wheel set guidance 
elements, spring, dampers and other components in position. The stiffrtess of the bogie frame 
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must be designed to accommodate such forces. Prior art bogie frames, designed for use in a 
variety of situations, are typically over-designed to meet all sriffriess requirements and are 
hence undesirably heavy. 

[0006] Accordingly, there is a particular need for an improved wheel set guidance 
assembly. Preferably, such an improved assembly would be compact, to allow for a low 
bogie construction and a low car body floor. 

BRIEF SUMMARY OF THE INVENTION 

[0007] According to the present invention there is provided a wheel set guidance assembly 
comprising individual vertical-, lateral and longitudinal guidance elements for independent 
guidance of the movement of the wheel set in vertical, lateral and longitudinal directions, 
wherein the stiffness of the guidance elements can be selected independently of each other. 
[0008] In contrast to the known guidance assemblies, the assembly of the present invention 
offers a comprehensive scheme of wheel set guidance means, which can easily be adapted to 
the specific circumstances and needs of different rail networks. Thus an optimum running 
behaviour with regard to safety, comfort and wear can easily be achieved covering a wide 
range of operating conditions with the same basic bogie arrangement. It has been found that 
the wheel set guidance assembly according to the present invention can meet the high 
requirements for stability and curve guidance, as well as for safety against derailing over a 
wide range of applications of the bogie. 

[0009] GB 1 532 495 describes a wheel set guidance comprising traction bars for 
longitudinal guidance and, for the vertical guidance, a suspension coil comprising within the 
coil a stack of metal-rubber discs and a rubber plug to modify the vertical suspension 
properties. The wheel set guidance further comprises means to limit lateral movement of the 
bogie frame relative to the wheel set and means to reduce wear from lateral movements. The 
means to limit lateral movement comprise control fingers on the frame extending into slots on 
the saddle and a rib and channel construction allowing a rib and saddle rocking of the saddle 
relative to the frame. The means to reduce wear from lateral movement comprise a wedge- 
shaped element fitted with friction wear-plates (24) which are pressed by a spring force to the 
axle journal housing, thus producing a constant friction force acting against lateral 
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movements. Although lateral movement is restricted by the mentioned elements, the stif&ess 
in lateral direction depends on several hard ware elements and also on the spring properties 
and hence cannot be cannot be chosen independently from the stiffness in the other directions 
with an easy adaptation to adjust to different network conditions. 

[0010] GB 1 582 697 describes the problem of easy adaptation of spring constants in 
vertical, horizontal longitudinal and horizontal transverse directions and a solution wherein at 
least in two of the three directions torsion bars are provided, the rigidity of which can be 
adjusted by appropriate selection or by shiftable transmission levers. A principal property of 
the torsion bar is the dependency of their torsional stiffness from their bending stif&ess. 
Since the torsion bars are considerably loaded by a bending moment during movements in a 
direction, which is orthogonal to their direction of operation, this loading determines the 
dimensioning of the respective torsion bars limiting the freedom of adjusting the desired 
spring constant. The stiffness in any of the three different dimensions cannot be chosen 
independently from the stiffness in the other dimensions, making the adaptation to different 
network conditions more difficult. 

BRIEF DESCRIPTION OF THE DRAWINGS 

tool l] An embodiment of the guidance assembly of the present invention will now be 
described, by way of example only, with reference to the accompanying drawings, in which: 
[0012] FIG. 1 is a schematic representation of a bogie comprising one embodiment of a 
wheel set guidance assembly according to the present invention; and 

[0013] FIG. 2 is a schematic representation of a single wheel set guidance assembly of the 
embodiment of Figure 1 in partial cross-section and showing the vertical and lateral guidance 
elements. 

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 

[0014] In Figure 1 and 2 a preferred embodiment of the wheel set guidance assembly of the 
present invention is shown, located in a bogie for a rail vehicle. Referring to FIG. 1, a rail 
bogie has a bogie frame (30) of largely conventional design. The bogie frame (30) is 
supported at each end by a wheel set assembly. The two wheel set assemblies shown are 
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identical. For clarity and ease of reference the details of just one assembly is shown in Figure 
2 and described hereafter. 

[0015] The wheel set comprises a pair of wheels mounted on either end of an axle (not 
shown) in conventional manner and running on a set of rails (not shown). Each end of the 
axle runs in a wheel set bearing (10) suspended by a wheel set guidance. The wheel set 
bearing shown has a housing shaped with horizontal extensions in longitudinal direction on 
both sides of the axle position to support the lower end of the springs (50) and means for 
attaching the longitudinal and lateral guidance elements (not shown). 

[0016J In Figure 1 , a longitudinally arranged wheel set linkage bar (40) acts as a 
longitudinal guidance element and flexibly connects the bogie frame (30) and the wheel set 
bearing (10) to allow guidance of a turning movement of the wheel set (20) on curved tracks. 
The longitudinal linkage bar (40) has a length extending towards a centre bogie console (100) 
in the longitudinal centre position of the bogie frame (30). With centre bogie console is meant 
a centre part of the bogie provided with protruding connection means for both sides of the 
bogie. The wheel set linkage bar (40) is preferably connected to the longitudinal inward 
position of the wheel set bearing with flexible couplings on either side, preferably spherical 
couplings, for example spherical rubber couplings to provide bias. The bar itself preferably is 
rigid. The length of the longitudinal linkage bar (40) is preferably more than half more 
preferably more than 75% of the distance between the wheel set axle position and the bogie 
centre position. The advantage is that undesired movements of the linkages are reduced and 
that the longitudinal guidance forces do not have to be transmitted via the bogie frame. 
Preferably the wheel set linkage bar (40) is connected at about the height of the wheel set axle 
(21) extending essentially horizontally to connect to the centre bogie console (100). 
[0017] In Fig. 1 the lateral guidance element is a spring element (60) of anisotropic stiffiiess 
engaging a guidance pin (70). As used herein, "anisotropic stiffness" is a reference to the 
stiffiiess in lateral direction being higher than the stiffness in both other perpendicular 
directions. The anisotropy ratio, i.e. the stifmess in lateral direction over the stiffiiess in the 
longitudinal direction can be as little as 1.1, but more often is more man 2 or even 5, 
depending on the specific requirements of the track. 
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[0018] As shown in Fig. 1, the guidance pin (70) can be rigidly mounted in the bogie frame 
protruding in the spring element (60) mounted on the wheel set bearing (10). In an alternative 
embodiment the guidance pin (70) is rigidly mounted on the wheel set bearing (10) protruding 
in the spring element (60) rigidly mounted in the bogie frame (30). In operation, the lateral 
forces generated by the lateral movement of the wheel set along curved tracks are transferred 
by the guidance pin (70) guided via the spring element (60) from the wheel set bearing to the 



bogie frame or vica versa. 

[0019] The spring element (60) can be any resilient element for example a rubber-metal 
element with different shape or composition in lateral and longitudinal direction. Preferably, 
the spring element (60) comprises a rubber-metal element, for example an arcuate block 
having alternating rubber and metal plates, arranged in lateral direction only, thus ensuring a 
very low stiffness in longitudinal and vertical direction and a high stiffness in lateral 
direction. 

[0020] The guidance in lateral direction remains substantially separate and can be chosen 
independently from the guidance in vertical and longitudinal directions. In the combination of 
a longitudinal linkage bar and anisotropic lateral guidance element as described above the 
stifmess in longitudinal direction can be chosen completely independently from the stifmess 
in lateral direction. The lateral guidance can easily be adjusted by choosing the anisotropy and 
stifmess of the spring element (60) in view of the specific circumstances of the track. 
[0021] The vertical guidance element shown in Figure 1 and 2 is a vertically arranged coil 
spring (50) connecting the wheel set bearing (10) and the bogie frame (30). The coil spring 
(50) can be arranged in different ways. A single coil spring can for example be arranged on 
top of the wheel set bearing centred above the wheel set shaft (21). As shown in Fig. 1 and 
Fig. 2 the wheel set guidance preferably has two coil springs (50) on each side in longitodinal 
direction of the wheel set bearing and arranged next to the axle position. The lower end of the 
coil springs on both sides of the axle position of the wheel set bearing are preferably arranged 
below the level of the wheel centre, preferably lower than the axle bearing. The wheel set 
bearing has a housing shaped with horizontal extensions in longitudinal direction on both 
sides of the axle position to support the lower end of the springs. The advantage of this 
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embodiment is that the wheel set guidance is much more compact in vertical direction 
allowing a lower car body floor. 

10022] The spring element (60) of anisotropic stiffness is preferably arranged above, in or 
below the coil spring (50) engaging the guidance pin (70) positioned inside said coil spring as 
shown in Figure 2. This has the advantage of a very low construction volume. 
[0023] A further advantage of the wheel set guidance having two springs is that it is 
possible to combine one or two lateral guidance element with the coil springs. This possibility 
creates a further easy and flexible possibility to optimise the wheel set guidance assembly to 
the requirements of a specific track. The embodiment shown in Fig. 1 and 2 comprises two 
coil springs bom comprising a lateral guidance element In another embodiment of the 
invention the wheel set guidance has only one of the two coil springs (50) combined with a 
lateral guidance element comprising a spring element (60) of anisotropic stiffness positioned 
below, in or above the coil spring and engaging a guidance pin (70) positioned inside the coil 
spring. Preferably this is the longitudinally inward coil spring. The use of just one guidance 
pin for each wheel set bearing, in combination with the connection to the bogie centre 
through the wheel set linkage bar, creates an additional virtual lever on the turning 
momentum of the wheel sets during travel in curved tracks, giving advantageous support due 
to aligning forces. 

[0024] In a preferred embodiment of the present invention the wheel set guidance assembly 
has, as the longitudinal guidance element, a longitudinally arranged wheel set linkage bar (40) 
for connecting the bogie frame (30) and the wheel set bearing (10) flexibly to allow guidance 
of a turning movement of the wheel set on curved tracks, wherein the longitudinal linkage bar 
(40) has a length extending towards a centre bogie console (100) in the longitudinal centre 
position of the bogie frame (30) and, as die vertical guidance element, at least one vertically 
arranged coil spring (50) connecting the wheel set bearing (10) and the bogie frame (30) and, 
as the lateral guidance element, a spring element (60) of anisotropic stiffness engaging a 
guidance pin (70). References for me guidance elements are described above. This 
embodiment has the advantage of a simple, mutually independent choice of the rigidities in 
each direction easily adaptable to the specific requirements of the trajectory to be driven on. 
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[0025] In a most preferred embodiment, die wheel set guidance further has two coil springs 
(50) on each side (in longitudinal direction) of the wheel set bearing with the lower ends of 
both spring coils being below the wheel set axle level and the upper ends supporting the bogie 
frame (30) and wherein the lateral guidance element is a spring element (60) engaging a 
guidance pin (70) both rigidly mounted opposite to each other on either the bogie frame or the 
wheel set bearing and arranged on, in or below one or both coil spring (50). This embodiment 
has the additional advantage of having a low car body floor. 

[0026] The invention further relates to a bogie comprising a wheel set guidance assembly as 
described above. Preferably, the bogie comprises two wheel sets both provided on both sides 
with a wheel set guidance assembly as described above. The wheel set guidance assembly is 
preferably used in combination with dampers to smooth and decelerate movements between 
the bogie and the wheel set and between the car body and the bogie. The bogie preferably 
comprises primary damping, for example dampers (80), connecting the wheel set bearing (10) 
to the bogie frame (30). Preferably the bogie further comprises yaw dampers (90) connecting 
on one end the centre bogie console (100) and on the other end (120) to the car body. The 
bogie can further comprise further functional elements, for example a secondary suspension 
(110) of the car body, brakes, traction power transmission elements and drive equipment 
[0027] The invention further relates to a method for providing a bogie with optimal wheel 
set guidance comprising the steps of providing a bogie comprising a wheel set guidance 
assembly comprising individual vertical-, lateral and longitudinal guidance elements, 
preferably a wheel set guidance according to the invention as described above, and selecting 
the stiffness of each guidance element in vertical, lateral and longitudinal directions 
independently of the stiffness of the other guidance elements to optimise the wheel set 
guidance in view of the requirements of a particular application of the bogie. The advantage 
of the method is that is more easy and inexpensive to adapt the same bogie to meet the 
specific wheel guidance requirements of a wider variety of different tracks. 
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